INTRODUCTION
============

Haemorrhoids are among the best-described diseases in medical history, and have vexed mankind since antiquity. The oldest convincing descriptions of haemorrhoids date back to 1500 BC in Mesopotamia, and Biblical references to plagues of 'emerods' \[*arch*. haemorrhoids\] cement their position as a proctological condition of the ages. Ancient treatment for haemorrhoids makes for equally interesting reading, and has varied between hot iron cauterisation, leech application, and the Hippocratic suggestion of "transfixing them with a needle and tying them with a very thick and large woollen thread" \[[@b1-ac-2020-05-04]\].

While options for the surgical management of haemorrhoids have advanced since then, the choice between the various treatment modalities is not always easy. Within the last 2 decades at least, newer therapies have promised to offer less painful and less invasive treatments with quicker return of function, making the efforts of a coloproctologist to offer a tailored management strategy for each patient even more challenging, especially in view of the at-times conflicting evidences available. To this end, this review aims to provide a critical and up-to-date overview of current treatment options for haemorrhoids, after briefly discussing contemporary views of their aetiology and pathogenesis.

METHODS
=======

Literature search
-----------------

A literature search was performed to identify articles on hemorrhoids. PubMed (1966 to May 2019), Embase (1980 to May 2019), and the Cochrane library (1993 to May 2019) were searched electronically using following search terms: hemorrhoid OR haemorrhoid OR hemorrhoids OR haemorrhoids OR "Hemorrhoid" \[Mesh\]. In addition, reference lists of relevant articles, reviews and commentaries were manually searched, and experts in the specialty were contacted to identify papers not captured by electronic searches. Studies searched were limited to those performed in humans.

Inclusion and exclusion criteria
--------------------------------

Studies were included if they assessed cohorts of patients who underwent investigations for, or management of, haemorrhoids. Individual case reports were included where unusual complications and their successful management were described.

Studies published in a language other than English were excluded.
-----------------------------------------------------------------

All abstracts or titles in the electronic searches were scrutinized by one of the authors (KSN), and full manuscripts of potentially eligible citations were obtained.

These manuscripts were reviewed by 2 independent reviewers (KSN and CJY), and studies meeting the above inclusion and exclusion criteria were selected.

An electronic database proforma was used to extract relevant information from each study. Data extraction was performed by all authors, and then presented in narrative form.

AETIOLOGY AND PATHOGENESIS
==========================

There are 2 vascular arteriovenous plexuses that are important to normal anal canal anatomy, one located in the upper anal canal above the dentate line (internal haemorrhoidal plexus), and the other at the anal verge (external haemorrhoidal plexus).

The internal haemorrhoidal plexus forms 3 discrete anal cushions which are located consistently in the left lateral, right anterior, and right posterior positions ('3-7-11 o'clock' in the lithotomy position) \[[@b2-ac-2020-05-04]\]. Lying superior to the dentate line, these anal cushions are covered by columnar epithelial cells that have visceral innervation. The cushions are supported by smooth muscle stroma and elastic tissue (sometimes referred to as Treitz's muscle), which help fix them to their proper anatomical position. Specifically, Treitz's muscle comprises 2 distinct parts: the anal submucosal muscle, whose fibres fix the cushions to the 'floor' of the haemorrhoids (i.e., internal sphincter), and the mucosal suspensory ligament (Park's ligament), which penetrates the internal sphincter to fix the cushions to the conjoint longitudinal muscle \[[@b3-ac-2020-05-04]\]. The veins that form the internal haemorrhoidal plexus consist of complex dilatations, allowing changes to the size of the cushions which convert the anal lumen into a triradiate slit, assisting anal closure \[[@b4-ac-2020-05-04]\]. Accordingly, these anal cushions complement anal sphincter function by providing fine control over the continence of liquid and gas, and contribute up to 15% of resting anal tone \[[@b5-ac-2020-05-04]\]. However, their abnormal enlargement produces haemorrhoidal disease.

The external haemorrhoidal plexus lies below the dentate line in the subcutaneous tissue at the anal verge. It drains via the inferior rectal veins into the pudendal vessels, and thence into the internal iliac vein. This plexus is normally not visible and does not really contribute to the physiology of the anal canal. It is covered by anoderm that is modified squamous epithelium containing pain fibres, thus accounting for the way that external haemorrhoids present and are treated \[[@b6-ac-2020-05-04]\].

A widely accepted theory in the pathogenesis of internal haemorrhoids is that fragmentation of Treitz's muscle leads to anal cushion descent. Anal cushions are thus no longer restrained from engorging excessively with blood, and the prolapsed cushion has an impaired venous return. This results in dilation and stasis of the internal haemorrhoidal plexus, and transudation of fluid. Further congestion of these vascular cushions leads to pain and anal spasm that prevent reduction, leading to a vicious cycle of prolapse and progressive swelling of the vascular cushions \[[@b7-ac-2020-05-04]\].

Fragmentation of Treitz's muscle may be caused by shearing forces incurred during prolonged and repeated downward stress, often observed with straining at defaecation. Accordingly, risk factors for haemorrhoids are those associated with excessive straining and/or increased intra-abdominal pressure (i.e., constipation, hard stools, pregnancy) \[[@b7-ac-2020-05-04], [@b8-ac-2020-05-04]\]. Human civilisation has adopted the sitting rather than squatting position during defaecation, which does not permit the straightening of the anorectal angle and thus necessitates greater effort and exaggerated intraabdominal pressure for passage of stool \[[@b3-ac-2020-05-04]\]. To this end, time spent during defaecation has been linked to the development of haemorrhoids, with one study identifying that patients with proctoscopically confirmed haemorrhoids spent more time during defaecation and reading on the toilet than controls \[[@b9-ac-2020-05-04]\]. This has led to the recommendation to limit time spent defaecating to no more than 5 minutes per day \[[@b10-ac-2020-05-04]\].

CLASSIFICATION OF HAEMORRHOIDS
==============================

Based on the implicated 'parent' haemorrhoidal plexus, haemorrhoids are classified on their relationship to the dentate line. Internal haemorrhoids originate proximal to the dentate line, and external haemorrhoids originate distal to the dentate line \[[@b11-ac-2020-05-04]\].

The classic Goligher staging of haemorrhoidal disease refers to internal haemorrhoids \[[@b12-ac-2020-05-04]\], which can be classified into 4 degrees: (1) first-degree haemorrhoids protrude into the anal canal lumen but do not prolapse; (2) second-degree haemorrhoids prolapse beyond the anal canal but reduce spontaneously; (3) third-degree haemorrhoids protrude outside the anal canal on straining and require manual reduction; and (4) fourth-degree haemorrhoids are irreducible and are constantly prolapsed. This classification is therefore a clinical classification with implications on further management. Other classification systems for haemorrhoids have been proposed, but none are as widely adopted as Goligher's \[[@b13-ac-2020-05-04]\].

PRESENTATION OF HAEMORRHOIDS
============================

Haemorrhoids can present with a variety of symptoms, including rectal bleeding, sensation of a prolapsing lesion, anal pain, anal irritation, and/or anal soiling. These symptoms are not specific to haemorrhoidal disease, however, and there is a large differential diagnosis which must be considered lest more serious pathology be missed. Often times, attributing a patient's symptom(s) to haemorrhoids can only be secured after exclusion of these other causes \[[@b14-ac-2020-05-04]\].

The most common presenting symptom of haemorrhoids is rectal bleeding, which is usually painless and associated with defaecation. Bleeding is attributed to microtrauma of the vessel wall elicited during defaecation of hard stools, and is exacerbated by congestion of the haemorrhoidal plexus, transferred backwards to the feeding arterioles. Bleeding from haemorrhoids is therefore arterial in origin, explaining its bright red nature \[[@b15-ac-2020-05-04]\]. Darker red blood mixed with the stool suggests a more proximal source. Bleeding is usually self-limiting unless the patient is anticoagulated or has a bleeding diathesis. Additionally, the venous hypertension of the diseased anal cushions augments the transudation of fluid, producing what has been referred to as 'anal soiling' (although it has nothing to do with incontinence) and local pruritus.

Thrombosed internal haemorrhoids usually present as a very large acutely painful prolapsed haemorrhoid ([Fig. 1A](#f1-ac-2020-05-04){ref-type="fig"}). While haemorrhoidal prolapse is usually a chronic phenomenon, acute prolapse can occur where the haemorrhoid becomes trapped by the sphincter outside the anus, leading to obstruction of venous return, thrombosis, and strangulation \[[@b16-ac-2020-05-04]\].

Contrary to thrombosed internal haemorrhoids, a thrombosed external haemorrhoid presents as a small well-defined nodule confined to the subcutaneous external haemorrhoidal plexus at the anal verge ([Fig. 1B](#f1-ac-2020-05-04){ref-type="fig"}). The patient describes an acutely tender, firm lump at the anal margin which is covered by anoderm and perianal skin richly innervated with somatic pain fibres. Pain builds to a crescendo over hours and is constant for a few days before the pain gradually eases. The lump takes longer to resolve as the clot is absorbed, leaving a small residual skin tag.

DIAGNOSIS OF HAEMORRHOIDS
=========================

A diagnosis of haemorrhoids is confirmed by history and clinical examination, yet the accuracy of diagnosis is variable among clinicians outside colorectal surgery. In a study of patients referred to a tertiary colorectal clinic with a diagnosis of 'haemorrhoids', only 65% of patients were diagnosed accurately by the referrer. The most common misdiagnoses were fissure-in-ano (34%) and anal skin tag (27%); occasional misdiagnoses of rectal and anal carcinomas were recorded as well. Patients who presented with a protruding lesion had 73% higher odds of an accurate diagnosis compared with patients who presented with pain or pruritus \[[@b17-ac-2020-05-04]\].

Inspection of the anal margin at rest and with the patient straining will help grade any haemorrhoidal disease. First- and second-degree haemorrhoids are often only visible with a proctoscope and are accentuated when the patient strains. Where the patient has pain which precludes bedside proctoscopy, examination under anaesthesia may be required to exclude other possible causes such as a fissure, abscess, or anal cancer \[[@b18-ac-2020-05-04]\].

Fresh bleeding not associated with any other anal symptoms and without any other colorectal 'alarm' symptoms (e.g., change in bowel habit, abdominal pain, weight loss) or family history of colorectal neoplasia should be investigated with at least a flexible sigmoidoscopy. Complete colonic assessment (colonoscopy or computed tomography \[CT\] colonography) is required where the symptom pattern suggests more proximal pathology (e.g., darker red bleeding mixed with stools, anaemia, positive faecal occult blood test, abdominal mass, or tenderness). The threshold to perform a colonoscopy (or CT colonography) is lowered with increasing patient age \[[@b19-ac-2020-05-04]\].

TREATMENT
=========

Once it has been established that a patient's symptoms are attributed to haemorrhoids, a discussion is had with the patient about treatment options. These options include 'no treatment', which for many patients whose symptoms are intermittent, self-limiting, and of minimal inconvenience, is a preferred approach. These patients may simply be concerned as to the implication of their symptoms and may be satisfied with an explanation of their benign diagnosis \[[@b19-ac-2020-05-04]\].

Where the patient seeks resolution of their symptoms, however, many options are available, ranging from simple conservative measures to surgical excision of the haemorrhoids. The choice of therapy normally depends on the severity of symptoms and the amount of prolapsing haemorrhoidal tissue.

FIRST-DEGREE HAEMORRHOIDS
=========================

Dietary modifications
---------------------

If the haemorrhoids are not prolapsing, nonoperative methods should be attempted first. Patients should be advised to avoid straining at stool. This advice is usually combined with measures to improve bowel function either by laxatives or increasing fluid and fibre intake. In a meta-analysis of the use of fibre (mainly ispaghula husk) for haemorrhoid symptoms, bleeding showed a 50% relative risk (RR) reduction in the fibre group (RR, 0.50; 95% confidence interval \[CI\], 0.28--0.89) \[[@b20-ac-2020-05-04]\].

Topical agents
--------------

There are many topical ointments and suppositories for treating haemorrhoidal symptoms, available over the counter and by prescription. These topical agents typically contain low-dose anaesthetics, steroids, protectants, antiseptics, and astringents \[[@b21-ac-2020-05-04]\]. However, there is little evidence to demonstrate any benefit from such applications \[[@b22-ac-2020-05-04]\]. Despite this, these topical agents are enormously popular, with countless patients using these preparations and reporting improvement in their anal symptoms \[[@b23-ac-2020-05-04]\].

Other forms of treatment that can give more immediate symptomatic relief for first-degree haemorrhoids include rubber band ligation and injection sclerotherapy. However, only cases refractory to nonoperative methods should undergo these more invasive treatments.

SECOND-DEGREE HAEMORRHOIDS
==========================

Rubber band ligation
--------------------

Rubber band ligation (RBL) is the technique of choice for second-degree haemorrhoids and is the most popular nonsurgical intervention. In a recent Dutch study, 90% of surgeons reported starting with RBL as the first treatment for low-grade haemorrhoidal disease \[[@b24-ac-2020-05-04]\].

With the aid of a proctoscope, the target tissue of RBL is the apex of the anal cushion above the dentate, avoiding at all costs the dentate line and any surface with somatic sensation ([Fig. 2](#f2-ac-2020-05-04){ref-type="fig"}). If a band is placed too low, the patient will experience immediate pain, and the band should be removed. The idea is to produce cicatrisation at the haemorrhoid apex; as the tissue strangulated by the rubber band necroses and sloughs off (usually within a few days), the wound fibroses and 'fixes' the haemorrhoidal cushion within the upper anal canal, akin to forming new suspensory ligaments for the cushion. The haemorrhoidal tissue is thus prevented from engorging and prolapsing \[[@b25-ac-2020-05-04]\].

Significant complications include:

• Pain -- although the procedure is relatively painless if the bands are correctly placed above the dentate line, a number of patients still report pain that may persist for some days. The use of local anaesthetic infiltration prior to RBL appears to decrease post-procedure pain \[[@b26-ac-2020-05-04]\].

• Bleeding -- minor bleeding after the procedure is common. Secondary haemorrhage is unusual but can be spectacular, requiring hospital admission and suture ligation under general anaesthesia. RBL should be avoided in patients on warfarin or clopidogrel, as the risk of secondary haemorrhage is increased in these patients \[[@b27-ac-2020-05-04]\].

• Pelvic sepsis -- this is fortunately very rare. Sinister clinical features heralding local sepsis are perineal pain, urinary retention, and fever, which may lead to progressive oedema and cellulitis affecting the perineum, thighs, and abdomen \[[@b27-ac-2020-05-04]\].

RBL has a short-term success rate of about 70%. It should be remembered that RBL is easily repeated and often is offered as a course rather than one-off treatment. In a meta-analysis of 18 studies of outcome after haemorrhoid therapy, RBL was superior to injection sclerotherapy as treatment for all haemorrhoids with no difference in the complication rate. Patients treated with RBL were less likely to require further therapy than those treated with sclerotherapy \[[@b28-ac-2020-05-04]\]. Long-term results for RBL are less well published, although one recent systematic review reported rates of bleeding recurrence to range between 10% and 46% \[[@b29-ac-2020-05-04]\].

Injection sclerotherapy
-----------------------

Injection sclerotherapy is performed using a purpose designed Gabriel syringe, which allows injection of 2--3 mL of a sclerosant (usually 5% phenol in almond oil) at each of the 3 haemorrhoidal sites. Sclerosant is placed in the submucosa around the pedicle of the haemorrhoid at the junction of the normal pink rectal mucosa and the purplish mucosa of the cushion. The result is local inflammation which eventually leads to reduced blood flow into the haemorrhoids. Similar to RBL, fibrosis of the area draws minor prolapse back into the anal canal. Particular care must be taken if injecting the midline anteriorly though, because of the proximity of the prostate and urethra in the male and the vagina in the female \[[@b30-ac-2020-05-04]\].

While there appears to be short-term benefit with injection sclerotherapy in terms of controlling haemorrhoidal bleeding, its long-term outcomes are poor. In one randomised trial, haemorrhoidal symptoms at 6 months were no better following injection sclerotherapy than if the patient had been treated with bulk laxative alone \[[@b31-ac-2020-05-04]\]. One other study measured the medium- to long-term outcome following large dose injection sclerotherapy and at 4-year follow-up, found that less than one-third of patients had been cured; the majority of patients reported that their symptoms remained either unchanged or had deteriorated \[[@b32-ac-2020-05-04]\]. With its disappointing long-term outcomes, the role of injection sclerotherapy remains limited.

THIRD-DEGREE HAEMORRHOIDS
=========================

Haemorrhoidectomy
-----------------

Third-degree haemorrhoids have traditionally been removed by haemorrhoidectomy. A variety of techniques have been described, but some (such as the Whitehead circumferential excision) have been abandoned. Currently, 2 methods of haemorrhoidectomy are popular: the (Milligan and Morgan) open excision, and the (Ferguson) closed haemorrhoidectomy. In both approaches, the underlying principle is to remove the swollen haemorrhoid tissue from outside and inside the anal canal, preserving sufficient mucosa and anoderm to maintain function of the anal canal. Haemorrhoidectomy can be performed with scissors or diathermy \[[@b33-ac-2020-05-04]\]; more recently, other energy devices have been used including ultrasonic technology (Harmonic scalpel) \[[@b34-ac-2020-05-04]\], laser \[[@b35-ac-2020-05-04]\], and radiofrequency devices \[[@b36-ac-2020-05-04]\], with reports that these newer technologies cause less postoperative pain and allow quicker return to normal activity.

### Open (Milligan-Morgan) haemorrhoidectomy

Traditionally, the patient is placed in the lithotomy position, and the procedure is performed under general anaesthesia. Examination of the anal canal with a Pratt retractor confirms the position of the haemorrhoid(s) to be removed. The skin-covered external element of the haemorrhoid(s) to be excised is grasped with an artery forcep and drawn downward and outward to expose the lower pole of the mucosal-covered part of the haemorrhoid. The mucosal component of each haemorrhoid is then grasped with a second artery clip and drawn out to expose the whole of the haemorrhoid to be removed. A V-shaped incision is then made in the perianal skin, and the incision deepened and extended across the mucocutaneous junction of the anal canal. The haemorrhoid is then carefully separated from the underlying ring of external sphincter muscle at the anal margin and internal sphincter within the anal canal ([Fig. 3](#f3-ac-2020-05-04){ref-type="fig"}). In this manner, a haemorrhoidal pedicle is developed, with its base in the upper anal canal. The pedicle is transfixed with a heavy absorbable suture and ligated, before being excised with scissors. The procedure is repeated at each of the other haemorrhoid sites. Care is taken throughout the procedure to maintain adequate mucocutaneous bridges between each of the excision sites. Failure to do this can lead to a large circumferential wound, which will heal with considerable stenosis. The idea is to leave 3 pear-shaped wounds on the anal margin \[[@b37-ac-2020-05-04]\].

Performed properly, the Milligan-Morgan haemorrhoidectomy produces good results and has stood the test of time. In a systematic review comparing haemorrhoidectomy with RBL, complete remission of haemorrhoidal symptoms was better after haemorrhoidectomy (RR, 1.68; 95% CI, 1.00--2.83), and few patients required retreatment after haemorrhoidectomy (RR, 0.20; 95% CI, 0.09--0.40) \[[@b38-ac-2020-05-04]\]. A separate study of the long-term results of this operation showed that after at least 5-year follow-up, two-thirds of patients were happy with the results of the operation; notably though, in this cohort of over 400 patients, one-third reported anal incontinence, one-quarter of whom dated the onset of incontinence to the operation \[[@b39-ac-2020-05-04]\].

### Closed (Ferguson) haemorrhoidectomy

Proponents of closed haemorrhoidectomy argue this approach speeds up healing by closing the defects in the anal canal, and minimises the risk for stenosis which may complicate healing by second intention of large anal wounds.

The excision of the haemorrhoid is performed as for an open haemorrhoidectomy. In contrast to the open approach, the resulting defect is closed with a running absorbable suture. Suturing commences at the apex, where the rectal mucosa is fixed to the underlying muscle to prevent further prolapse. The anal mucosa can also be fixed to the internal sphincter by including small bites of the muscle. Suturing continues out onto the perianal skin to produce a longitudinal suture line, leaving a 5-mm opening for drainage \[[@b40-ac-2020-05-04]\]. The procedure is repeated until all haemorrhoids have been dealt with. Invariably, less tissue is removed at each subsequent site, and again, care is taken to preserve as much anoderm as possible to allow the wounds to be closed without tension.

Whether to perform an open or closed haemorrhoidectomy is largely a matter of surgeon preference and training. A number of trials comparing the 2 techniques have been published but many trials suffer from small numbers and short follow-up. One Swedish multicentre trial \[[@b41-ac-2020-05-04]\] randomised 115 patients to undergo open haemorrhoidectomy and 110 patients to closed haemorrhoidectomy. There was no difference in level of pain postsurgery or in rate of complications, and at 1-year postsurgery, a similar proportion of patients in each group experienced recurrent haemorrhoidal symptoms (15.6% vs. 17.6%). In 2 separate meta-analyses, open and closed haemorrhoidectomies were found to have similar outcomes; the only differences were that the open approach was more quickly performed, while closed haemorrhoidectomy wounds showed faster healing by an average of approximately one week \[[@b42-ac-2020-05-04]\] and had a lower risk of postoperative bleeding \[[@b43-ac-2020-05-04]\].

### Ligasure haemorrhoidectomy

The principles of Ligasure haemorrhoidectomy are similar to those of closed haemorrhoidectomy and involve excision of the excess haemorrhoidal tissue after first achieving sealing and haemostasis with a bipolar electrothermal sealing device. It is postulated that sealing of haemorrhoidal tissue in between the Ligasure forceps is achieved with minimal collateral thermal spread and limited tissue charring through use of active feedback control over the power output, and proponents of this approach argue this should result in diminished postoperative pain.

The operation is performed under general anaesthesia. An anal retractor is inserted and the external part of the haemorrhoid to be removed is grasped with forceps and lifted into the anal canal. The jaws of the Ligasure instrument are closed across the base of the haemorrhoid, and the machine is activated until sealing occurs. The haemorrhoidal tissue above the sealing point is excised, and the process is repeated up the anal canal until the haemorrhoid has been completely removed, leaving a thin strip of coagulated and sealed anoderm along the length of the anal canal. The process is repeated for each haemorrhoid to be removed.

Ligasure haemorrhoidectomy has been assessed in a number of randomised trials. One Cochrane review \[[@b44-ac-2020-05-04]\] found that pain and analgesic requirements during the first 7 days were less after this procedure than following conventional excision, but the difference was lost by day 14. Hospital stay was similar, as were complication rates. In another recent meta-analysis specifically comparing Ligasure haemorrhoidectomy to Ferguson haemorrhoidectomy, the use of Ligasure was associated with lower pain scores, shorter operating times, and lower volumes of blood loss \[[@b45-ac-2020-05-04]\]. It would appear that there are some short-term advantages to Ligasure haemorrhoidectomy, but these need to be offset against the extra expense of the procedure.

### Complications of haemorrhoidectomy

*Pain:* Haemorrhoidectomy is recognised to be painful, and a variety of manoeuvres have been employed to reduce postoperative pain. Commencing laxatives prior to operation seems appropriate to prevent postoperative constipation. Numerous meta-analyses have evaluated the effects of various adjuncts to oral analgesics (nonsteroidal anti-inflammatory drugs, paracetamol and opiates) to control postoperative pain. Local anaesthetic infiltration (pudendal nerve block) has been shown to significantly improve immediate postoperative pain \[[@b46-ac-2020-05-04], [@b47-ac-2020-05-04]\]. Glyceryl trinitrate is thought to effect a temporary 'chemical sphincterotomy' \[[@b48-ac-2020-05-04]\] and increase anodermal blood flow in the first 2 postoperative weeks following haemorrhoidectomy. It improves pain, healing \[[@b49-ac-2020-05-04]\] and resumption of daily activities at the expense of an increased incidence of headaches \[[@b50-ac-2020-05-04]\]. Similar results have also achieved with local calcium channel blockers \[[@b51-ac-2020-05-04], [@b52-ac-2020-05-04]\], botulinum toxin A \[[@b53-ac-2020-05-04]\], and topical baclofen therapy \[[@b54-ac-2020-05-04]\]. The effects of oral and topical metronidazole on postoperative pain have been assessed in numerous comparative studies with conflicting results \[[@b55-ac-2020-05-04]-[@b58-ac-2020-05-04]\], although 2 recent meta-analyses have shown metronidazole to be a cheap, safe, and effective intervention for reducing postoperative pain following haemorrhoidectomy, facilitating an earlier return to normal activity \[[@b59-ac-2020-05-04], [@b60-ac-2020-05-04]\]. However, topical and oral routes of administration for metronidazole have yet to be compared in a randomised trial.

*Bleeding:* Primary bleeding arises from the vascular pedicle or the cut edges of the mucosa, and is usually due to inadequate intraoperative haemostasis. Simple pressure may be all that is required to stop the bleeding. Brisker bleeding requires examination under anaesthesia and suture ligation. Submucosal adrenaline injection has been shown to be effective for addressing bleeding after haemorrhoidectomy \[[@b61-ac-2020-05-04]\].

Secondary haemorrhage usually arises as a consequence of infection in the haemorrhoidectomy wound and can occur between days 7 and 14 postoperatively. It affects approximately 5% of patients undergoing conventional haemorrhoidectomy \[[@b62-ac-2020-05-04]\]. Bleeding is often brisk and will require admission to hospital, fluid resuscitation, and examination under anaesthesia. Antibiotics should be prescribed and continued for a few days after the haemorrhage ceases.

*Urinary retention:* Urinary retention is more common in male patients than female patients and may be due to reflex spasm of the urinary sphincter in response to pain. Patients with pre-existing symptoms of urinary outflow obstruction are more prone. In one series, over one-third of patients following haemorrhoidectomy experienced postoperative urinary retention, with extent of excision (i.e., number of haemorrhoidal quadrants excised) being a strong predictor of retention \[[@b63-ac-2020-05-04]\].

*Infection:* Infection following haemorrhoidectomy is unusual, despite high bacterial contamination of the operative field. Submucosal abscess with subsequent fistula formation can occur after closed haemorrhoidectomy. Rare cases of fulminant infection after haemorrhoidectomy usually involve patients who are immunosuppressed. However, as the consequences of infection can be dramatic, a high index of suspicion should be maintained in any patient who is unwell and experiencing increasing pain following haemorrhoidectomy \[[@b64-ac-2020-05-04]\].

*Anal stenosis:* Development of anal stenosis reflects excessive removal of anoderm with cicatrisation of the anal canal during healing. It is a complication of technical failure to leave sufficient mucocutaneous skin bridges and is seen in less than 5% of haemorrhoidectomies \[[@b65-ac-2020-05-04]\]. Simple dilatation may be all that is required to correct the problem, but advancement flap anoplasty is sometimes required to correct the stenosis ([Fig. 4](#f4-ac-2020-05-04){ref-type="fig"}).

*Faecal incontinence:* Rates of continence disorders following haemorrhoidectomy are reported to vary between 0% and 28% \[[@b66-ac-2020-05-04]\]. Causes include changes in mucosal sensitivity and anal sphincter pressures following surgery, changes in the symmetry and closure of the anal canal following removal of haemorrhoidal tissue, and occult damage to the sphincter complex during haemorrhoidectomy. One study identified that internal sphincter damage was detectable endosonographically in over 5% of patients following open haemorrhoidectomy \[[@b67-ac-2020-05-04]\].

Stapled haemorrhoidopexy
------------------------

While conventional haemorrhoidectomy deals with symptoms alone by excising the anal cushions once they bleed or are painful, it does not act on the pathophysiological mechanism underlying haemorrhoidal disease, that is, the descent of the mucosal anal cushions. By contrast, stapled haemorrhoidopexy (also known as 'procedure for prolapse and haemorrhoids \[PPH\]') excises a ring of rectal mucosa above the haemorrhoids rather than the haemorrhoids themselves, and aims to return the prolapsed distal mucosa and reconstitute normal anatomy and physiology of the haemorrhoidal plexus. At the same time, there is disruption of the distal branches of the superior rectal arteries feeding the haemorrhoidal plexus. Once reduced, the engorged haemorrhoidal tissue will decongest and shrink. It has been postulated that stapled haemorrhoidopexy achieves a more physiological result by restoring the displaced haemorrhoidal tissue to its normal anatomical position as opposed to excising it, recognising the importance of the haemorrhoidal cushions in faecal continence.

Stapled haemorrhoidopexy is most suited for patients with significant reducible mucosal prolapse and large internal haemorrhoids which have not responded to banding or sclerotherapy. The operation is performed with a modified circular stapling instrument (PPH-03 -- Ethicon Endo Surgery) under general anaesthesia. A mucosal purse-string suture is placed at least 2-cm cephalad of the dentate line; each bite of the suture includes only mucosa and not rectal muscle, and the needle is inserted immediately adjacent to the last exit site such that the suture is completely buried in the submucosal plane. Care should be taken that each bite of suture is the same distance from the dentate line to avoid "spiralling" of the suture. Once the suture is placed, the opened gun is inserted such that the anvil lies above the level of the purse-string. The suture is then tied around the shaft of the instrument, which is then closed tight, and the gun fired. The staple line is then inspected and any bleeding point under-run with an absorbable suture \[[@b68-ac-2020-05-04]\] ([Fig. 5](#f5-ac-2020-05-04){ref-type="fig"}).

Stapled haemorrhoidopexy is usually a quick operation to perform and comparison with conventional haemorrhoidectomy in randomised controlled trials and systematic reviews reveals significant reduction in analgesic requirements, shorter hospital stays, and quicker recovery with this approach \[[@b69-ac-2020-05-04]-[@b71-ac-2020-05-04]\]. This is somewhat expected, given that rectal rather than anal tissue is removed.

That said, some have called into question the long-term efficacy of stapled haemorrhoidopexy in treating haemorrhoids \[[@b72-ac-2020-05-04]\], with meta-analyses concluding that the technique is associated with higher recurrence rates than conventional haemorrhoidectomy, thus necessitating reoperation \[[@b73-ac-2020-05-04], [@b74-ac-2020-05-04]\]. This appears to be a problem especially for stapled haemorrhoidopexies performed for fourth-degree haemorrhoids \[[@b75-ac-2020-05-04]\], emphasising the importance of patient selection when using this technique. Performers of stapled haemorrhoidopexy should also be aware of its potential to produce significant serious morbidity and even mortality in the immediate postoperative period \[[@b76-ac-2020-05-04]\]. These complications, including gross pelvic, retroperitoneal and perineal sepsis, are rare and reported mostly as case reports, but seriously endanger the patient's life for what is treatment of an otherwise benign disease. Symptoms such as abdominal pain, urinary retention and fever may herald these serious complications \[[@b77-ac-2020-05-04]\]. It is believed that such complications derive from technical error where excessive muscle is incorporated in the 'doughnut' resulting in a full-thickness (or near full-thickness) staple line with consequent risk of anastomotic leakage; for this reason, it has been suggested that submucosal injection of saline at the planned purse-string site might reduce the risk of incorporating excessive muscle into the stapler housing \[[@b78-ac-2020-05-04]\]. Finally, distressing new symptoms such as tenesmus affect up to one-third of patients long-term \[[@b79-ac-2020-05-04]\], and are probably related to the mucosal stimulation of the staple metallic foreign bodies which sometimes require a second operation to remove.

Transanal haemorrhoidal dearterialization
-----------------------------------------

Transanal haemorrhoidal dearterialization (THD), also known as haemorrhoidal artery ligation, is a newer approach to the treatment of haemorrhoids. It is a nonexcisional surgical technique that aims to interrupt arterial flow to the haemorrhoidal plexus by means of Doppler-guided localisation of the feeding vessels and per anal ligation. On average, there are 6 haemorrhoidal arteries terminating from the superior rectal artery and reaching the haemorrhoidal zone, typically located at the odd-numbered positions of a clockface \[[@b80-ac-2020-05-04]\]; these arteries are the target for THD.

The procedure is performed under general anaesthesia using a specifically designed proctoscope incorporating a Doppler transducer. At the distal end of the Doppler transducer, there is a small window that allows the accurate placement of the sutures by localisation of all the terminal branches of the haemorrhoidal arteries, which are then sequentially sutured, transfixed, and ligated with an absorbable suture \[[@b81-ac-2020-05-04]\] ([Fig. 6](#f6-ac-2020-05-04){ref-type="fig"}). The sutures are placed about 4 cm above the dentate line. Once a 360° dearterialization is completed, the rectal mucosa is plicated in 3 or 4 quadrants dealing with the largest prolapsing components. The plication commences as far in as the proctoscope allows, normally 4 to 5 cm proximal to the dentate line. A continuous suture is then inserted toward the dentate line taking the mucosa and submucosa. The suture is stopped at about 5 mm from the dentate line taking care not to catch the anal mucosa to avoid postoperative pain \[[@b81-ac-2020-05-04]\].

THD aims to correct the physiology of the haemorrhoidal plexus by restoring normal anatomy rather than excising disrupted tissue. The reduction of the arterial inflow (dearterialization) leads to shrinkage of the anal cushions, and an elimination of the mucosal prolapse (mucopexy, MP) looks to improve the venous drainage of the internal haemorrhoidal plexus, thus reducing recurrence. Furthermore, repositioning the haemorrhoidal cushions rather than excising them maintains their physiological role in the continence mechanism \[[@b82-ac-2020-05-04]\].

The fact that THD involves surgery of tissues above the sensitive anoderm minimises postoperative pain with quicker recovery times \[[@b83-ac-2020-05-04]\], allowing the majority of these cases to be performed as day-only procedures \[[@b84-ac-2020-05-04]\]. In a recent multicentre randomised controlled trial comparing THD to ligasure haemorrhoidectomy for the treatment of third- and fourth-degree haemorrhoids, analgesia consumption continued for an average of 5 days longer in the Ligasure haemorrhoidectomy group (mean 15.2 days vs. 10.1 days, P=0.006) \[[@b85-ac-2020-05-04]\]. THD has also been associated with significant shorter hospital stays compared with conventional haemorrhoidectomy (3.3 days vs. 5.1 days, P\<0.001) \[[@b86-ac-2020-05-04]\]. Furthermore, THD has been suggested as an intervention for haemorrhoids that can be safely performed on anticoagulated patients without cessation of blood thinners; one retrospective study showed no difference in postoperative bleeding rates between THD patients who were not anticoagulated and those who continued anticoagulation perioperatively \[[@b87-ac-2020-05-04]\].

Recently, the role of THD in the management of haemorrhoids has been scrutinized with the results of the HubBLe trial (haemorrhoidal artery ligation versus rubber band ligation trial), which was a multicentre randomised trial comparing THD with RBL for the treatment of second- and third-degree haemorrhoids. One-year recurrence in the THD group was 30%, compared with 49% after RBL; however, the main reason for difference was the number of extra procedures required to achieve improvement/cure. If a single THD was compared with multiple RBL's (as would be a usual clinical scenario), then only 37.5% recurred in the RBL arm, a nonsignificant result (adjusted odds ratio \[aOR\], 1.35; 95% CI, 0.85--2.15). Notably, pain was also less severe and of shorter duration in the RBL group. The authors of that trial thus concluded that THD was more expensive and unlikely to be a cost-effective treatment for second- and third-degree haemorrhoids \[[@b88-ac-2020-05-04]\]. The results of this trial may well change perceptions regarding the utility of THD in the face of a credible alternative, i.e., a 'course' of banding, which has been proven by HubBLe to be a safe and more cost-effective means of alleviating prolapse and bleeding in a majority of patients. THD may instead find a niche role as a second-line treatment for patients who relapse following a course of RBL and do not wish to have a haemorrhoidectomy \[[@b89-ac-2020-05-04]\].

FOURTH-DEGREE HAEMORRHOIDS
==========================

Conventional haemorrhoidectomy remains the mainstay treatment for fourth-degree haemorrhoids, as it addresses the irreducible prolapse and any hypertrophic skin tags \[[@b90-ac-2020-05-04]\]. Stapled haemorrhoidopexy is not recommended for fourth-degree haemorrhoids because recurrence can be as high as 50% \[[@b91-ac-2020-05-04]\]. Some authors have suggested that THD may also have a role in the treatment of advanced haemorrhoidal disease \[[@b92-ac-2020-05-04]\], but recurrence rates are higher in these cases. In one systematic review, recurrence rates following THD for fourth-degree haemorrhoids were as high as 59.3% \[[@b80-ac-2020-05-04]\]. In general, newer technologies seek to reduce postoperative pain and speed up postoperative recovery, at the expenses of increased costs and likely increased recurrence rates ([Table 1](#t1-ac-2020-05-04){ref-type="table"}).

THROMBOSED INTERNAL HAEMORRHOIDS
================================

Traditionally, conservative management has been advocated for prolapsed thrombosed internal haemorrhoids, on the basis that their natural history is self-limiting and symptoms can be expected to resolve within a couple of weeks. Patients often find stool softeners, sitz baths, ice packs, and oral/topical analgesia aid symptom resolution. There have also been concerns regarding increased risks of anal stenosis, sphincter damage, and portal pyaemia following acute surgical intervention \[[@b93-ac-2020-05-04]\], thus prompting many surgeons to shy away from the emergency haemorrhoidectomy. However, following conservative management, recurrent symptoms are expected in nearly 90% if no subsequent treatment is offered \[[@b94-ac-2020-05-04]\], prompting some authors to argue for emergency surgery in almost all patients \[[@b16-ac-2020-05-04]\].

THROMBOSED EXTERNAL HAEMORRHOIDS
================================

Treatment of thrombosed external haemorrhoids depends on the point at which the patient seeks help. After 72 hours, the discomfort of any surgery often exceeds the relief provided by it and in this phase of resolution, surgery should be avoided. Within the first 72 hours though, tender thrombosed external haemorrhoids can be surgically removed. The options lie between excision or incision of the haematoma. With excision, an elliptic incision is made around the haematoma, and the clot and entire diseased haemorrhoidal plexus is removed in one piece. Simple incision can be performed to drain the clot, but this is associated with a significant rate of rethrombosis. For this reason, many now recommend excision of the entire thrombus and external haemorrhoidal vessels beneath \[[@b95-ac-2020-05-04]\].

NEWER TECHNIQUES
================

Radiofrequency ablation
-----------------------

Radiofrequency ablation (RFA) is a relatively new modality for haemorrhoidal treatment. A specially designed probe connected to a radiofrequency generator is inserted into the haemorrhoid, or a ball electrode is rolled over the surface of the haemorrhoid, effecting thermocoagulation of the haemorrhoid. By this method, the vascular components of haemorrhoids are reduced, and the haemorrhoid fixed to the underlying tissue by subsequent fibrosis. A study from 2019 reporting on 27 patients with second to fourth-degree haemorrhoids treated with RFA and concluded that this treatment option is safe, easy to perform and enables an early return to work/normal activities. A low (4%) recurrence rate was shown after 20-month follow-up \[[@b96-ac-2020-05-04]\]. Gupta et al. \[[@b97-ac-2020-05-04]\] analysed a series of 600 patients with prolapsing haemorrhoids, which were treated with RFA and plication. They concluded that the procedure could be done on an outpatient basis and found well manageable postoperative pain scores as well as rapid return to work. In terms of complications, no patient reported continence disturbances, prolapse, or stenosis; however, 60% of patients reported some degree of postoperative bleeding. Another group presented good long-term results combining RFA with RBL \[[@b98-ac-2020-05-04]\]. RFA, alone or in combination with other nonexcisional, minimal-invasive techniques, might be an attractive future outpatient (walk-in, walk-out) treatment option. Randomised controlled trials will be needed to more clearly define its utility.

Laser
-----

The use of laser for treatment of haemorrhoids has been described in haemorrhoidectomy and haemorrhoidal coagulation \[[@b99-ac-2020-05-04]\]. Recently, its role has extended to haemorrhoidal dearterialization, following the same rationale as THD. Acronymised as 'HeLP' (hemorroidal laser procedure), the procedure was first described in 2011 \[[@b100-ac-2020-05-04]\] and utilizes a 980-nm diode laser to cause shrinkage of the terminal branches of the superior rectal artery without the need of sutures. As with THD, the arterial branches are identified with a doppler transducer and closed with a laser beam (5 pulsed shots) approximately 3 cm above the dentate line. Initial studies suggest HeLP to be a safe procedure with minimal postoperative pain, effective most for second- and third-degree haemorrhoids with minimal mucosal prolapse \[[@b101-ac-2020-05-04]\]. A recent randomised controlled trial compared 3 groups of 40 patients treated by laser hemorrhoidoplasty (LHP), excisional hemorrhoidectomy (EH) or sutured MP. Recurrence rates after 1 year were 0% in the EH group, 10% in the LHP, and 22% in the MP group. LHP showed the shortest procedure time, was significantly less painful than EH and return to work was possible 15 days earlier. Despite higher recurrence rates, LHP resulted in higher patient satisfaction than EH and MP \[[@b102-ac-2020-05-04]\]. Again, laser treatment might represent an attractive future treatment option. Its efficacy needs to be tested with further prospective trials.

CONCLUSION
==========

Anal cushions are normal structures contributing to continence, but may become abnormal resulting in symptomatic haemorrhoids following straining and other factors. Many patients with haemorrhoids simply seek reassurance that they do not have more serious pathology, and do not require any specific treatment. First- and second-degree haemorrhoids often respond to conservative and nonsurgical measures. Larger prolapsing haemorrhoids require surgery. Conventional haemorrhoidectomy remains an important part of haemorrhoid management, and offers favourable long-term cure rates; however, it is associated with consideration pain and occasional severe complications. Newer techniques promise to be less painful, yet long-term results are uncertain and questions remain regarding their recurrence rates. A patient with symptomatic haemorrhoids should be counselled regarding the advantages and disadvantages of each surgical approach, and surgeons managing haemorrhoids should be skilled in a variety of techniques to offer a tailored management strategy for each patient.
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![(A) Thrombosed prolapsed internal haemorrhoid. (B) Complex thrombosed external haemorrhoid, which was found to have spontaneously discharged - this was managed by excision of the thrombus and its underlying external haemorrhoidal plexus.](ac-2020-05-04f1){#f1-ac-2020-05-04}

![Rubber band ligation. The target tissue is the apex of the haemorrhoid, well above the dentate line.](ac-2020-05-04f2){#f2-ac-2020-05-04}

![An open haemorrhoidectomy wound, seen using a Fansler proctoscope. The fibres of the external and internal sphincter muscles are identified and preserved. In this patient, only a single pedicle haemorrhoidectomy was performed.](ac-2020-05-04f3){#f3-ac-2020-05-04}

![Bilateral advancement anoplasty flaps. This patient had severe anal stenosis following a previous 3 pedicle haemorrhoidectomy. (A) Bilateral island flaps are raised close to the anal verge, and (B) utilized as anocutaneous advancement flaps.](ac-2020-05-04f4){#f4-ac-2020-05-04}

![Stapled haemorrhoidopexy. (A) This patient presented with circumferential third-degree haemorrhoids. (B) Following application of a mucosal pursestring suture, the PPH-03 stapler is positioned. (C) The stapler is fired. (D) The excised rings of rectal mucosa are inspected. (E) The staple line is inspected for any defects or bleeding. (F) Immediately following stapled haemorrhoidopexy, the prolapsed haemorrhoidal tissue is observed to have reduced substantially.](ac-2020-05-04f5){#f5-ac-2020-05-04}

![Transanal haemorrhoidal dearterialization. (A) A transanal haemorrhoidal dearterialization proctoscope with doppler transducer is positioned, on this occasion localising the superior rectal artery branch at 7 o'clock. (B, C) 3-0 vicryl suture ligation of vessel through the window of the proctoscope.](ac-2020-05-04f6){#f6-ac-2020-05-04}

###### 

Overview of treatment options for second and third-degree hemorrhoids

  Degree of hemorrhoids                                                                                                                                                                         Treatment option                                                                           Pros                                                                                                                            Cons                                                                                                                                               Comments
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------ ------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------
  2nd degree                                                                                                                                                                                    Rubber band ligation (RBL)                                                                 "Easy-to-do"                                                                                                                    Significant pain if placed below dentate line)                                                                                                     Frequently used as first-line treatment \[[@b24-ac-2020-05-04]\]
  Feasible in outpatient clinic                                                                                                                                                                 Minor bleeding may be experienced with potential for more significant bleeding             Not recommended under warfarin/clopidogrel (increased bleeding risk) \[[@b27-ac-2020-05-04]\]                                                                                                                                                                                      
  Easy to repeat if needed, short-term success rate 70% \[[@b28-ac-2020-05-04]\]                                                                                                                Meta-analysis shows superiority compared to sclerotherapy \[[@b28-ac-2020-05-04]\]                                                                                                                                                                                                                                                                                            
  2nd degree                                                                                                                                                                                    Injection sclerotherapy                                                                    "Easy-to-do"                                                                                                                    Recent studies show poor long-term outcomes \[[@b31-ac-2020-05-04],[@b32-ac-2020-05-04]\]                                                          Limited role in today's practice
  Feasible in outpatient clinic                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
  Short-term benefits especially for bleeding hemorrhoids                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     
  3rd degree                                                                                                                                                                                    Open (Milligan-Morgan) hemorrhoidectomy                                                    "Easy-to-teach" procedure                                                                                                       Limited number of hemorrhoids can be resected -- danger of stenosis (\< 5%) \[[@b65-ac-2020-05-04]\]                                               Good long-term results (low recurrence rates) \[[@b39-ac-2020-05-04]\]
  Good long-term results \[[@b39-ac-2020-05-04]\]                                                                                                                                               Reports of postoperative inconti- nence \[[@b39-ac-2020-05-04]\]                           Equivalent results to closed technique \[[@b41-ac-2020-05-04]\]                                                                                                                                                                                                                    
  Quicker compared to closed technique \[[@b42-ac-2020-05-04]\]                                                                                                                                 Postoperative pain                                                                         Still a viable option for 3rd degree hemorrhoids                                                                                                                                                                                                                                   
  Secondary bleeding in up to 5% of patients \[[@b62-ac-2020-05-04]\]                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
  3rd degree                                                                                                                                                                                    Closed (Ferguson) hemorrhoidectomy                                                         "Easy-to-teach" procedure                                                                                                       Longer procedure compared to open technique                                                                                                        Good long-term results (low recurrence rates) \[[@b39-ac-2020-05-04]\]
  Faster wound healing compared to open \[[@b42-ac-2020-05-04]\]                                                                                                                                Postoperative pain                                                                         Equivalent results to open technique (potential advantages see pros) \[[@b41-ac-2020-05-04]\]                                                                                                                                                                                      
  Lower risk of bleeding compared to open                                                                                                                                                       Secondary bleeding in up to 5% of patients \[[@b62-ac-2020-05-04]\]                        Still a viable option for 3rd degree hemorrhoids                                                                                                                                                                                                                                   
  Lower risk of stenosis as no secondary healing of big open wounds \[[@b43-ac-2020-05-04]\]                                                                                                    Reports of postoperative incontinence \[[@b39-ac-2020-05-04]\]                                                                                                                                                                                                                                                                                                                
  3rd degree                                                                                                                                                                                    Ligasure hemorrhoidectomy                                                                  Short operating time                                                                                                            Expensive equipment                                                                                                                                In authors opinion -- not to be recommended as standard use (cost/benefit ratio)
  Low volumes of blood loss                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
  Lower pain scores than formal hemorrhoidectomy in first postoperative week \[[@b45-ac-2020-05-04]\]                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
  3rd degree                                                                                                                                                                                    Stapled hemorrhoidopexy (PPH)                                                              Quick procedure                                                                                                                 Higher recurrence rate compared to formal hemorrhoidectomy (especially for 4th degree hemorrhoids) \[[@b73-ac-2020-05-04]-[@b74-ac-2020-05-04]\]   Patient selection critical in this procedure (e.g., caution in previous urge symptoms)
  Reduction in analgesic requirement, shorter hospital stay, quicker recovery (compared to formal hemorrhoidectomy) \[[@b69-ac-2020-05-04]-[@b71-ac-2020-05-04]\]                               Rare but potential serious complications like pelvic sepsis, accidental vaginal stapling   Placement (height and depth) of pursestring suture crucial in order to avoid potentially serious complications                                                                                                                                                                     
  Possibility of postoperative "urge"/"tenesmus" symptoms \[[@b77-ac-2020-05-04]-[@b79-ac-2020-05-04]\]                                                                                         "Tenesmus"/"urge" symptoms can be severe, can require removal of metallic staplers                                                                                                                                                                                                                                                                                            
  3rd degree                                                                                                                                                                                    Transanal Haemorrhoidal Dearterialisation (HAL)                                            Minimal postoperative pain, quick recovery time, easily doable as day procedure \[[@b83-ac-2020-05-04]-[@b84-ac-2020-05-04]\]   High postoperative recurrence rates reported (up to 30% at 1-year postoperation) \[[@b88-ac-2020-05-04]\]                                          Newer technique, nonexcisional, aims to interrupt arterial bloodflow to
  Good treatment option for pa- tients under blood thinners -- bleeding risk seems not increased \[[@b87-ac-2020-05-04]\]                                                                       Hemorrhoidal plexus                                                                                                                                                                                                                                                                                                                                                           
  HubBLe-Trial: multiple RBL showed similar treatment efficacy as HAL, in addition less pain and shorter procedure in RBL. Authors question cost-effectivity for HAL \[[@b88-ac-2020-05-04]\]                                                                                                                                                                                                                                                                                                                                                                                 
  Might have a role in anticoagulated pa- tients/patients who do not want a formal hemorrhoidectomy and who recur after RBL \[[@b89-ac-2020-05-04]\]                                                                                                                                                                                                                                                                                                                                                                                                                          
